Studies of the pathogenesis of bovine pestivirus-induced ovarian dysfunction in superovulated dairy cattle.
Two experiments (Experiment I, n=12 Holstein-Friesian heifers; Experiment II, n=8 Jersey cows) were conducted to investigate the pathogenesis of bovine pestivirus-induced ovarian dysfunction in cattle. In both experiments the cattle were superovulated with twice daily injections of a porcine pituitary extract preparation of follicle stimulating hormone (FSH-P), for 4 days commencing on Day 10+/-2 after a presynchronised oestrus. The heifers received a total dose of 30 mg and the cows 32 mg of FSH-P. Prostaglandin F(2alpha) (PGF(2alpha)) was administered 48 h after commencement of superovulation and all cattle were artificially inseminated (AI) between 48 and 66h after PGF(2alpha) treatment. In both experiments bovine pestivirus seronegative cattle (Experiment I, n=6; Experiment II, n=4) were inoculated intranasally with an Australian strain of non-cytopathogenic bovine pestivirus (bovine viral diarrhoea virus Type 1) 9 days prior to AI. Bovine pestivirus infection was confirmed by seroconversion and/or virus isolation in all of the inoculated cattle, consistent with a viremia occurring approximately between Day 5 prior to AI and the day of AI. Ovarian function was monitored in both experiments by daily transrectal ultrasonography and strategic blood sampling to determine progesterone, oestradiol-17beta, luteinising hormone (LH) and cortisol profiles. Non-surgical ova/embryo recovery was performed on Day 7 after AI. In Experiment II half the cattle were slaughtered on Day 2 and the remainder on Day 8 after AI, and the ovaries submitted for gross and histopathological examination including immunohistochemistry to demonstrate the presence of bovine pestivirus antigen. In both studies, comparisons were made between infected and confirmed uninfected (control) animals. Overall the bovine pestivirus infected cattle had significantly lower (P<0.05) ova/embryo recovery rates compared to the control cattle. There was evidence of either an absence (partial or complete) of a preovulatory LH surge or delay in timing of the LH peak in the majority (90%) of infected heifers and cows, and histologically, there was evidence of non-suppurative oophoritis with necrosis of granulosa cells and the oocyte in follicles from the infected cows. By contrast only 20% of the control heifers and cows had evidence of absence of a pre-ovulatory LH surge. These experiments collectively demonstrate that bovine pestivirus infection during the period of final growth of preovulatory follicles may result in varying degrees of necrosis of the granulosa cells with subsequent negative effects on oestradiol-17beta secretion which in turn negatively affects the magnitude and/or timing of the preovulatory LH surge.